The demand for real M2 in the Czech Republic is positively influenced by real output and negatively associated with the deposit rate, the koruna/euro exchange rate, and the euro interest rate. The coefficient of real output for the demand for real M1 is insignificant. Hence, depreciation of the koruna or a higher euro interest rate would help raise Czech real output. The Box-Cox transformation test shows that the log-linear form for real M1 and M2 demand cannot be rejected at the 5% level while the linear form for real M1 and M2 demand can be rejected at the 5% level. The CUSUM and CUSUMSQ tests show that parameters in the demand for both real M1 and M2 demand are stable. In comparison, real M2 is a better monetary aggregate.
Introduction
The study of Czech economy is relevant due to its recent entrance into the EU in 2004. Examining the demand for money will allow for better understanding of its causes and effects on the country's economic activities. This paper has the following focuses. First, the Box-Cox transformation (Box and Cox, 1964; Greene, 2003, pp. 173-175; Hsing, 2006) is applied to determine which functional form, such as the conventional log-linear form is appropriate. Second, because the signs for the nominal exchange rate and the foreign interest rate in the money demand function are unclear, empirical estimation is required to determine whether a change in the exchange rate or the foreign interest rate would shift LM rightward or leftward. Third, in the Mundell-Fleming model, the sign of the nominal exchange rate would determine whether LM is vertical and whether fiscal policy would affect the real output or the exchange rate.
Several seminal works or review articles (Tobin, 1958; Chow, 1966; Goldfeld, 1973 Goldfeld, , 1976 Judd and Scadding, 1982; Gordon, 1984; Laidler, 1990; Goldfeld and Sichel, 1990) have contributed substantially to the understanding of the demand for money. Small and Porter (1989) , Hetzel and Mehra (1989) , Hafer and Jansen (1991) , Mehra (1993 Mehra ( , 1997 , Duca (2000) , Carlson, Hoffman, Keen and Rasche (2000) , and others examined the behavior and stability of M2 for the US. For example, Mehra (1997) indicated that the demand for M2 shifted leftward during the early 1990s and that the behavior of M2 has remained relatively stable since 1994 and may be useful for the analysis of monetary policy. Duca (2000) showed that the decline in M2 and the rise in M2 velocity in the early 1990s were matched by the increase in bond mutual funds. He suggested that the demand for M2 can be modeled better if the market for bond mutual funds is also taken into consideration. Carlson, Hoffman, Keen and Rasche (2000) maintained that after a permanent increase in the M2 velocity during 1990-1994, there has been a stable relationship for M2M and MZM and that people switched certain portion of assets from CDs to mutual funds on a permanent basis. Taylor (1991) and Taylor and Phylaktis (1993) indicated that the major variable in determining the demand for money for high inflation countries was inflation expectations and that monetary policy led to the maximization of the inflation tax. Bahmani-Oskooee and Chomsisengphet (2002) revealed that the UK and Switzerland had unstable money demand functions while the other nine OECD countries had stable money demand functions. Bahmani-Oskooee and Rehman (2005) showed that for selected Asian countries, even if M1 or M2 was cointegrated with other variables, the money demand function was not stable. Klacek and Šmídková (1995) examined the demand for different monetary aggregates for the Czech Republic. They chose private consumption as a scale variable due to the poor performance of GDP. The inflation rate was significant for real narrow money, while the foreign interest rate was significant for real broad money. Van Aarle and Budina (1996) showed that there was evidence of currency substitution for Hungary, Poland, Bulgaria, and Romania. Cuthbertson and Bredin (2001) indicated that although currency substitution happened just once and would not repeat again, the foreign interest rate should be examined in monitoring changes in the demand for money. Komárek and Melecký (2001) showed that the demand for real M1 had a positive relationship with industrial output, the price index and the own rate and a negative relationship with the interest rate on time deposits and that the demand for real M2 had a positive relationship with the price index, industrial output, the CZK/USD exchange rate, and the CZK/DEM exchange rate and a negative relationship with the interest rate on credit, the lagged CZK/USD exchange rate, the US Treasury bill rate, and the German Treasury bill rate. The inflation rate was found insignificant in most models. Komárek and Melecký (2003) also found evi-dence of capital mobility and currency substitution in money demand for the Czech Republic.
The Model
Extending previous studies, the demand for real money balances in the Czech Republic can be written as
where M d , Y, R, e and R f stand for the demand for real money balances, real GDP, the deposit rate, the nominal exchange rate (korunas per euro dollar), and the foreign interest rate.
The signs of the partial derivative of the demand for money with respect to the nominal exchange rate and the foreign interest rate in equation (1) are crucial because they may influence the equilibrium real output differently. Based on the goods and money market equilibrium, the impact of exchange rate depreciation on the equilibrium real output is given by
where H e is the partial derivative of aggregate spending with respect to the nominal exchange rate, H R is the partial derivative of aggregate spending with respect to the domestic interest rate, and |J| is the Jacobian with a positive value. Currency depreciation would cause the equilibrium real output to rise if L e is negative. If the demand for money responds to a higher foreign interest rate negatively, an increased foreign interest rate would shift LM rightward and raise real output:
where L R f is the partial derivative of money demand with respect to the foreign interest rate. The extended Box-Cox model (Box and Cox, 1963; Greene, 2003; Hsing, 2006) is employed to transform all the variables with positive values as follows:
where X is any of the right-hand-side variables and l is the transformation parameter. It can be shown that when l approaches zero, equation (1) reduces to a doublelog form, and when l = 1, equation (1) 
The elasticity of real money demand with respect to any explanatory variable X at the means is given by
where E X is the elasticity of M d with respect to any variable X and b is the estimated coefficient for any variable X.
Empirical Results
The (1) value of 3.841 at the 5% level, the linear form can be rejected.
As shown in Table 2 , for real M2 demand, the value of L l $ is -128.251 with an estimated l of 0.251. The value of L(l = 0) for the double-log form is -128.493. Hence, the log-linear form cannot be rejected at the 5% level. On the other hand, the value of L(l = 1) for the linear form is -130.206. Comparing the test statistic of 3.910 with the c 2 (1) value of 3.841 at the 5% level, the linear form can be rejected. Because of the above outcomes, the log-linear regressions are used. Table 1 presents the estimated regression and related statistics for the demand for real M1. The paper does not employ the first-difference form because the results would become obscure due to the loss of important information (Greene, 2003) . As shown, 98.2% of the variation in the demand for real M1 can be explained by the four right-hand side variables. All the coefficients are significant at the 1% or 5% level except that the coefficient for real output in real M1 has an unexpected sign and is insignificant. The demand for real M1 is negatively influenced by the deposit rate, the koruna/euro dollar exchange rate, and the euro government bond yield. In Table 2 , 97.3% of variation in the demand real M2 can be explained by the four explanatory variables. All the coefficients are significant at the different level. The demand for real M2 is positively influenced by real output and negatively associated with the deposit rate, the koruna/euro dollar exchange rate, and the euro govern-ment bond yield. In comparison, it is clear that real M1 demand is much more sensitive to the deposit rate, the exchange rate, and the euro interest rate than real M2 demand. The negative sign of the exchange rate shows that depreciation of the koruna leads to a decrease in the demand for money and implies that the substitution effect is greater than the wealth effect (Arango and Nadiri, 1981; McKinnon, 1982; Bahmani-Oskooee and Techaratanachai, 2001; Bahmani-Oskooee and Ng, 2002) . The negative sign of the euro interest rate suggests that the capital mobility effect is greater than the cost of borrowing effect (Marquez, 1987; Bahmani-Oskooee and Ng, 2002) . According to estimated regressions, because M1 or M2 demand responds negatively to a change in the CZK/euro exchange rate, LM is not vertical and is upward sloping. Hence, in the Mundell-Fleming model, expansionary fiscal policy would raise real output and the exchange rate if LM is steeper than IS.
Based on the CUSUM and CUSUMSQ tests, Figure 1 shows that the money demand function for the Czech Republic is relatively stable as most of the cumulative sum of the recursive residuals or squared residuals fall within the 5% critical lines. Real M1 demand has a mean absolute percent error of 3.433 and a Theil inequality coefficient of 0.020 while real M2 demand has a mean absolute percent error of 1.501 and a Theil inequality coefficient of 0.009. In comparison, it appears that real M2 demand is a better monetary aggregate.
Several different versions are considered. If the koruna/USD exchange rate and the U.S. Treasury bill rate replace the koruna/euro dollar exchange rate and the euro government bond yield, the coefficients are more significant mainly due to a larger sample size, and other results are similar. When real household consumption is used as a scale variable for the demand for real M1, its coefficient is negative and insignificant. If the expected inflation rate measured as the average inflation rate of past four quarters is included in the regression, the coefficient is positive and insignificant for real M1 demand, and the coefficient is positive and significant for real M2 demand. These suggest that multicollinearity may cause the changes in the sign and significance tests.
Conclusions
This study has examined the demand for real M1 and M2 in the Czech Republic. The focus is on two explanatory variables, namely, the nominal exchange rate and the foreign interest rate. The Box-Cox transformation is applied to find that the loglinear form cannot be rejected while the linear form can be rejected. The regression was estimated by the Newey-West method, which generates consistent estimates when the forms of heteroskedasticity and autorcorrelation are unknown. The results show that the demand for real M2 has a positive relationship with real output and a negative relationship with the domestic deposit rate, currency depreciation, and the euro interest rate. Similar results are found for the demand for real M1 except that the coefficient for real output is insignificant probably due to the multicollinearity problem that normally exists in time series data. These findings are consistent with the findings of Van Aarle and Budina (1996) and Melecký (2003, 2004) that there was currency substitution and are partially in contrast with Cuthbertson and Bredin (2001) and Komárek and Melecký (2004) that currency substitution was a one-time event and that the exchange rates had positive or negative impacts on the demand for real M2. Different results suggest that the demand for money in each of the countries may be characterised by unique relationships. The CUSUM and CUSUMSQ tests indicate stability in the money demand function as the cumulative sum of recursive residuals or squared residuals fall within the 5% critical values. The mean absolute percent error and the Theil inequality coefficient suggest that real M2 demand is a better monetary aggregate. These empirical results would be helpful in analysing the impact of a change in the exchange rate or the foreign interest rate on real output in the Czech Republic.
There may be areas for future research. Other model specifications and estimation methods may be considered. The expected inflation rate may be constructed in different manners. If the sample size is large enough, short-term variation in the demand for real M1 and M2 may be examined by the error-correction model. CUSUM of Squares 5% Significance
